Series of water distillations in a total reflux mode have been performed in a 100 cm height column of 1.6 cm I. D. in order to measure values of HETP for various packings, that is, one brass or three SUS Dixon rings and three porcelain packings. The HETP were measured by changing the vapor flow rate within the column. The SUS Dixon ring of 1.5 mm diameter and the porcelain packing of 1.2 mm 0. D. had a small HETP (~5 cm), but could not meet a large vapor flow rate because of a large pressure drop. The SUS Dixon ring of 6.0 mm diameter had a small HETP (~6 cm) in the vapor flow rate under 2 g/min, but the HETP value increased with increasing the vapor flow rate. The pressure drop for the ring, however, was almost constant in the range of these measurements.
INTRODUCTION
Among various methods for separation of hydrogen isotopes(1)~(5), distillation of water has attractive possibilities in spite of its small separation factor because the process has inherent advantages such as : (1) simplicity of operation, (2) absence of corrosive and toxic compound H2S (used in the dual-temperature water-H25 exchange process for heavy water production), (3) absence of water-hydrogen gas conversion by electrolysis (in the water-hydrogen isotope exchange process), and (4) absence of catalyst for isotope exchange. Distillation of water has been, therefore, applied to the de-tritiation of drainage from a nuclear fuel reprocessing plant, and will be adopted for the volume reduction of tritiated water, based on tritium enrichment, from the cooling and safety systems of a nuclear fusion reactor.
A packed column will be used in a practical plant for tritium isotope separation, but available data are scarce for designing the optimal dimensions and operating conditions. A conceptual column design usually requires a value of HETP (Height Equivalent to a Theoretical Plate), to which an effective packed height of the column is directly proportional. The HETP value is affected by many parameters such as : (1) physical properties of gas and liquid, (2) dimension and material of packings, (3) flow rates of gas and liquid, (4) pressure and temperature within the column, and (5) structure and dimension of the column. The dependences of HETP on these parameters, 
Experimental Procedure
After wetting the packings with the distilled water and feeding an initial charge into the reboiler, a total reflux distillation was performed under the atmospheric pressure. The volume and the tritium concentration of the charge were about 430 cm3 and approximately 1.0 x10-8 Ci/cm3, respectively. The tritium concentration at the top of the column was measured every 30 or 60 min after the temperature of the water in the reboiler became 100-C. The condensed water of 1 cm3 was sampled by several extractions from the condenser with the reflux regulator, so that the extraction would cause no change in the flow rates of vapor and liquid within the column. In practice, 2 s extraction every 60 s was repeated till the volume of the sample exceeded 1 cm3. The tritium concentration of the sample was measured by a liquid scintillation spectrometer (Aloka model LSC602). Distillation was carried out to equilibrium, as shown in Fig. 2 . The vapor flow rate at the top of the column was estimated by measuring the volume of condensed water within a certain period time, for example 60 s, at the condenser.
When the tritium concentration is very small, a total separation factor ar of the column is defined and approximated as (1) where N and C are mole fraction and concentration of the tritiated water, respectively. 
As vapor pressure ratio obtained by Jones (9) is expressed in terms of temperature T (K) : Fig. 3 for the brass Dixon ring, which was reported in a previous paper (8) .
An effect of the vapor flow rate on the pressure drop for the ring is shown in Fig. 4 . Table 2 Results of distillations usinr porcelain packings The void fraction for the ring was 93.4%.
The vapor flow rates of 1.3 and 6.5 g/min were obtained by the oil heated in 120 and 150-C, respectively.
The HETP value was approximately 5.05.5 cm, and was not affected by the vapor flow rate in the range of these measurements.
As shown in Fig. 4 , the ring can meet a larger vapor flow rate due to a small pressure drop. The brass, however, is not corrosion-resistant in the atmosphere of water distilled column, and durability of the ring is a subject to solve.
SUS Dixon Rings
In The pressure drop for the ring Table 3 Specifications of SUS Dixon rings 
IV . CONCLUSION
Experiments of tritium isotope separation have been performed by water distillation. The HETP values were measured in the distillation column of a small inner diameter at a total reflux mode. Three porcelain packings (1) The HETP value for the porcelain packing 1.2 mmp was small (~5 cm), but the pressure drop for the ring was large. The HETP values for the porcelain packings 3.0 and 6.0 mmp were very large. (2) The brass Dixon ring can meet a larger vapor flow rate due to a small pressure drop, and had a small HETP (5.0~5.5 cm). The ring, however, is not resistant to corrosion. (3) The SUS Dixon ring 1.5 mmp had a small HETP (~5.3 cm), but a large pressure drop. The ring 3.0 mmp had a large HETP (>=9 cm), and the HETP was affected by the vapor flow rate in the range over 3 g/min. The HETP value for the ring 6.0 mmp was small (~6 cm) in the vapor flow rate under 2 g/min. The HETP, its value was smaller than that for the ring 3.0 mmp, was affected by the vapor flow rate in the range over 2 g/min.
